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The problem of environmental pollution and health hazards due to inappropriate 
solid waste disposal is critical in developing countries like Ethiopia, Nekemte 
town is one of the town in Ethiopia facing from environmental pollution due to 
lack of appropriate dumping site which leads pollution of surface and ground 
water and environment in and around dumping area. The key objective of 
this study was the selection of appropriate sites for disposal, solid waste using 
Geographic Information System tools. Selection the most suitable landfill site 
was determined through the integration of geographic information system 
tools, multi-criteria decision investigation and remote sensing techniques. To 
select a suitable landfill site several parameters were considered for example 
slope, constructed area, road, water bodies, land uses, geology and soil. After 
analysis of the suitability of a solid waste-dumping site used GIS tools, weighted 
analyzed methods selected 36 areas for medium solid waste Bins. Suitability 
map was prepared by overlay analyzed with GIS based Weighted Linear 
Combination analysis to select the suitable sites and assigned as the value as 
unsuitable, less suitable, moderately suitable, suitable and highly suitable were 










Rapid urban growth and development is one of the 
major causes for the solid waste disposal which is assum-
ing alarming proportions nowadays. Urban solid waste 
disposal is a major problem, faced by most of cities or 
towns in the world. Rapidly increasing population growth, 
urbanization, industrialization and rural to urban move-
ment created an acute problem of solid waste manage-
ment [1]. Waste is a material discharged and rejected from 
each stage of daily human life activities, which leads to 
adverse influences on human health and the environment, 
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whereas, solid waste refers to the leaves, food remnants, 
paper/cartons, different types of plastics, textile materials, 
bones, ash/dust/stones, dead animals, human and animal 
excreta, building and demolishing debris, biomedical de-
bris, household hardware (electrical appliances furniture, 
etc.). Solid waste is a global environmental problem in to-
day’s world, both in developing and developed countries. 
Increasing population, rapid economic growth and the rise 
in public living standards accelerate solid waste genera-
tion in the world [2].
Solid waste disposing is an important part of waste 
management system, which requires much attention to 
avoid conservational pollution and health problems. 
However, most solid waste disposal sites are found on the 
outskirts of the urban areas where there are water bodies, 
crop field, settlement, around the road, etc. These are suit-
able sites for the incubation and the proliferation of flies, 
mosquitoes and rodents. They transmit diseases that affect 
human health [3]. Inappropriate disposal of solid waste can 
be manifested by pollution of surface and ground water 
through low-cost, soil contamination through direct waste 
contact, air pollution by burning of wastes, spreading of 
diseases by different vectors like birds, insects and ro-
dents, or uncontrolled release of methane by anaerobic 
decomposition of waste [4].
In Nekemte town, there are problems of solid waste 
disposal sites. Even if most of the solid wastes are col-
lected from the source using push carts to the temporary 
transfer stations (bin), there are no scientifically accepted 
sites. In order to alleviate these problems, integrating GIS 
and remote sensing techniques to select the best possible 
solid wastes dumping is a recent essential technology. 
The selection of solid waste disposal sites using GIS and 
remote sensing requires many factors that should be inte-
grated into one system for proper analysis. The collection 
criteria should consider and combine slopes, land use, 
drainage and road networks. 
Remote sensing can provide evidence about the various 
spatial criteria such as land use/land cover, drainage den-
sity, road network, slope, etc. [5], whereas GIS aided utiliz-
ing and creating the digital database as a spatial clustering 
process and easily understood way for solid waste dump-
ing site selection process. In multi-criteria evaluation 
many data layers are to be handled by GIS and remote 
sensing in order to arrive at the appropriate site. This can 
be achieved conventionally using GIS [7]. Therefore, the 
study was aimed at providing suitable solid waste disposal 
sites by using GIS and remote sensing methods in order 
to minimize risk of ecological and human health problem 
from Nekemte town. It is also helpful to set appropriate 
selection criteria for the identification of new solid waste 
dumping sites through scientific methods. 
2. Methodology 
2.1 Location
Nekemte is located at about 328 km West of Addis 
Ababa along the main road to Asosa, enclosing between 
90 35’ 00” to 9036’ 00” north latitude and 360 11’ 57 to “360 
21’ 15” east longitude at an average altitude of 2100 m 
above sea level. East Wollega zone, in which Nekemte is 
located forms a part of the mid central plateau physiogra-
phies unit. 
Figure 1. Location of the study area
2.2 Wind Direction and Speed
The way of prevailing winds in the town is mostly 
North (at 00) particularly in the morning. In the afternoon, 
it mostly blows in the Eastern direction. In terms of the 
season, the wind direction can be summarized as follows.
Table 1. Seasonal direction of wind.
Seasons Wind direction 
Summer (June, July and Aug) S,N(3600) 
Spring-(Sep, Oct and Nov) SE, N 
Winter (Dec, Jan and Feb) S,W,N(3600) 
Autumn (Mar, April and May) S,N(3600) 
Source: Ethiopian Meteorological Agency
As can be seen above, winds that blow to the North 
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dominate throughout the year. The fundamental wind 
speed in the town generally ranges from calm to light air 
(0 - 0.3 m/s) at different times. In the early morning, the 
speed of the air is usually stable (0 m/s), but starts to rise 
up and slowly reaches 0.2 m/s in the afternoon.
2.3 Sources of Data
To achieve the objectives main data and minor data 
were used for this study. The primary data were used to 
coordinate of present point. The secondary data were used 
contains another photo of the Nekemte town obtained 
from Nekemte municipality, soil map of the study area for 
mapping, soil texture in the study area, Digital Elevation 
Model (DEM) of Nekemte town and it was used to orig-
inate slope of the study area. Structural plan of Nekemte 
town was obtained from Nekemte municipality Road 
networks, river, land use and built up area are developed 
from the GIS atmosphere and structural plan of the study 
area. 
2.4 Materials Used (Hardware and Software)
The materials used in this study for data investigation 
include computer hardware and software. The hardware 
used in this study includes PC (personal computer), color 
printer, and handled GPS. The software for preparing and 
analysis of the data include MS word 2007 for editing pur-
poses, MS excel 2007 to store characteristic information 
collected during field survey, Arc GIS 10.1 for digitizing, 
buffering, overlaying, intersect, data analysis including 
spatial analysis and suitability modeling, and IDRISI32 
software using AHP methods [6].
2.5 Methods
This project basically centered on defining a suitable 
site for solid waste disposal in Nekemte town. Solicitation 
of GIS for the selection of suitable sites for waste dispos-
al is based on the overlaying of datasets and places that 
satisfy certain suitability criteria. It combines the spatial 
analysis tools provided by GIS to integrate and evaluate 
criteria in order to determine suitable waste sites. The 
major sub-criteria that were used for spatial examination 
include slope, built–up-area, land use, road networks, soil 
map, and river [8]. Hence; the exact operation of the meth-
odology was approached in the following sequence: 
2.6 Data Analysis and Presentation
There are different kinds of GIS spatial maneuver tools 
that are used to achieve the objectives of this study. The 
methods used include buffering, overlay, spatial analysis, 
and raster calculation. How each of these has been func-
tioned was outlined as follows. 
3. Results and Discussion
3.1 Existing Solid Waste Status of the Town
As we look into the supervision of wastes in Nekemte, 
the present state is dismal in both sectors. As any casual 
visitor can witness, every street in Nekemte is littered with 
both solid and liquid wastes. This continues to be evident 
mainly because the proper waste management system is 
absent, which signifies the risk to the public well-being 
and the environment. Hence, the current locations of 
dumping sites do not content both the national and inter-
national solid waste disposal standards. Therefore, the 
present open dumping sites in the town are not adequate 
for international and national environmental and caring 
perspectives. In general, the current solid waste disposal 
system in the town is not ecologically friendly and social-
ly acceptable
Figure 2. Existing solid waste disposal in the study area
3.2 Determinants of Suitable Waste Disposal Site 
Selection in the Study Area
To govern the best solid waste disposal site to use dif-
ferent influence maps such as: - slope; built up area, road, 
river, land use/land cover, and soil map were reclassified 
in GIS environment followed by preparation of their suit-
ability map. AHP pair wise contrast module was used to 
achieve weight of factor parameters and finally suitability 
map [6].
3.2.1 Population
Population has a paramount prominence since it is the 
most important variable in all types of development plan-
ning in general and in the suitable site selection of solid 
waste disposal. According to data obtained from CSA 
the population of Nekemte Town in 2007 was 75,219 of 
whom 38,385 were male and 36,834 were Female. There-
fore, this data is taken as the most reliable data and en-
dorsed for Suitable site selection and location distribution 
DOI: https://doi.org/10.30564/jbms.v3i1.3142
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of collection bin. These data were projected to the present 
urban population of Nekemte.
Population Growth Rate
There are three types of population growth rates includ-
ing, high, medium and low. In order to avoid over or un-
derestimation of the future population of Nekemte Town, 
the medium variants growth rate is implemented for the 
Oromia region, according to the 2007 CSA Analytical 
Report by CSA up to the year 2030. The following table 
shows the growth rates adopted for the future population 
projection of the medium varies.





2008-2010 2011-15 2016-20 2021-25 2026-30
Urban 5.10 4.53 4.32 4.08 3.84
Rural 2.41 2.24 2.00 1.72 1.43
Source: CSA 2007 Analytical Report
The 2021 projected CSA population data based on the 
2007 National Census of CSA are taken as the base pop-
ulation in this study. The symmetrical Growth method 
is used to project the population. Similarly, based on the 
CSA population and housing census, the average growth 
rate given to urban taken as 4% and as a result the current 
population of the town is projected with this an average 
growth, rate to the year 2021.
Population Projection
The population projection for Nekemte town is made 
using the CSA National Population and Housing Census 
of 2007 as a base. CSA has made population projection 
for both rural and urban surroundings up to the year 2030, 
in three variants, high, medium and low for each regional 
state in the country. The population estimates are done 
using the medium variant growth rates adapted to the Oro-
mia Region in the 2007 CSA Analytical Report by CSA 
up to the year 2030. 




2021 2026 2031 2036 2041
Growth rate  % 4.08 4.08 3.84 3.84 3.84
Population No. 131,665 160,808 191,918 231,708 279,746
3.2.2 Slope
The slope is one of the important criteria to be careful 
in solid waste disposal site selection. Slope of the study 
area was developed from DEM 30*30 m resolutions and 
used in GIS environment. Different researchers set differ-
ent slope criteria for solid waste disposal site selection. 
For example, [9] set areas with slope <15-20% as the best 
site for solid waste disposal, describe slope <12% as the 
best site and slope >12% unsuitable for solid waste dis-
posal, and According to [9] areas with high elevation or 
high slope are not suitable solid waste disposal sites. The 
best places for solid waste are medium altitude, surround-
ed with no more than 20% slope. This is due to the huge 
amount of materials, technology and human power need 
high budget. Therefore, for this study slope was reclassi-
fied into three classes: 0-10%, 10-20% and >20%. Figure 
3. Indicates the slope map of the Town and Table 4 elabo-
rates the slope value and its classification [9]. 
Table 4. Spatial coverage of slope stability in hectare




0-10 3 Suitable 2635.2 50.36
11-20 4 Highly Suitable 1084.41 21.55
>20 0 Unsuitable 1436.58 28.09
Total 5381.46 100%
Table 4 indicates that 21.55%, 50.38%, and 28.09% of 
the total area is highly suitable, suitable and unsuitable for 
solid waste disposal site. Based on above explanation suit-
ability, map of the slope was prepared as shown Figure 3.
Figure 3. Slope layer
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3.2.3 River
The River criterion is significant in the view of ecolog-
ical and economic apprehensions due to pollution. Hence, 
solid waste disposal should not be located near surface 
water body. Surface water used for agriculture and drink 
to humans and animals in the part of the country sides. 
Surface water of the study area was produced from or-
tho photo in GIS environment. Therefore, according to, 
[9] used 300 m and used 100 m buffer distance and EPA 
landfill manual 2006 is set distance Less than 160 m is un-
suitable for solid waste disposal site and [9] set the distance 
<300 is not suitable for solid waste disposal. In order to 
reduce helplessness to ground and surface water pollution 
from contamination, solid waste disposal should not be lo-
cated near the river. In this study area a minimum distance 
of 300 m was used for site selection process to guard 
surface water from pollution. Accordingly, buffer tools 
were used to make a buffer zone with 0-300 m, 300-500 
m, 500-1000 m, and >1000 m distance range indicated in 
Table 5.
Table 5. Spatial coverage of river suitability in hectare






0-300m 0 Unsuitable 1272.185 23.64%
300-500m 1 Less Suitable 665.6833 12.37%
500-1000m 2 Moderately Suitable 1472 27.37%
>1000 3 Suitable 1970.457 36.62%
Total 5381.46 100%
The above Table 5 indicated that 23.64% of the study 
area were excluded from the site suitability processes due 
to the fact that there is surface water around that area and 
unsuitable for solid waste disposal. On the other hand, 
36.62% of the area was highly suitable due to the fact that 
there is no impact on the area associated with surface wa-
ter. Finally, 27.37%, 12.37% and 23.64% of the total areas 
were moderately suitable, less suitable and unsuitable in 
that order as indicated Figure 4.
Figure 4. River layer
3.2.4 Land Use/Land Covers (LULC)
Land use/Land cover map of the study area is one of 
the criteria used to select potential sites for solid waste 
disposal in the town of Nekemte. The land use/land cover 
of the study are classified into five classes such as farm 
land, open area, forest, built up and water body clearly 
shown in Figure 5.
Table 6. Spatial coverage of land use, land cover in a 
hectare




Open area 4 Highly Suitable 1023.444 19.02%
Farm land 3 Suitable 2140.884 39.78%
Forest 2 Moderately Suitable 1791.504 33.29%
Built up area 1 Less suitable 406.944 7.56%
Water body 0 Unsuitable 18.684 0.35%
Total 5381.46 100%
Based on the above land use, suitability Table 6, from 
the land use, suitability point view the largest part of the 
study area 39.78% was found as suitable for solid waste 
disposal sites whereas, 19.02%, 33.29% and 7.56% of the 
area were highly suitable, moderately suitable and less 
suitable, respectively. The remaining 0.35% of the study 
area was found unsuitable for solid waste disposal site.
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Figure 5. Land use land cover layer
3.2.5 Soil
Soil characteristics promote a safer and more economic 
feasible impletion and operation of a dump site. Perme-
ability, effective porosity, and workability are important 
soil characteristics which were considered for site collec-
tion. Therefore, in the study area there are 2 classes of soil 
types used for solid waste disposal site selection analysis 
show as below in Figure 6 and Table 7. Dystric gleysols 
Soil and dystric nitisols soils are classified as suitable and 
unsuitable respectively. This is due to their formation and 
permeability.
Table 7. Spatial coverage of slope suitability in hectare





Soil 3 Suitable 3335.58 61.98%
Dystic nitisols 0 Unsuitable 2045.88 38.02%
Total 5381.46 100%
The physical type of the study area is one of the main 
criteria to select potential sites for solid waste dispos-
al. According to [10] the amount of soil permeability is 
growth; the appropriateness site will decrease, because 
the very high absorptive soil, the most probable to pollute 
ground water. Therefore, based on above Table 7, about 
61.98% of the total area is suitable, and 38.02% is unsuit-
able for solid waste disposal site as indicated in Figure 6.
Figure 6. Soil layer
3.2.6 Road Networks
Economic and social point of views road network is 
one of important the criteria for solid waste disposal site 
selection procedures. Because, solid waste site, especially 
close to roads may have a public health problem. More-
over, solid waste disposal site very far from road network 
is also not suggested due to high transportation cost. The 
existing road network was obtained from GIS environ-
ment. The road network of the study area to its nearby was 
measured by the buffer distance created in the ArcGIS en-
vironment using analysis tools. Based on the road network 
proximity standard EPA, 1995 [11] and Ethiopian urban 
preparation and implementation manual standard areas 
found below 100 m and above 2000 m from a road system 
were careful as unsuitable. Therefore, for this study road 
network reclassified five classes below Table 8.
Table 8. Spatial coverage of road network suitability in 
hectare






Network 0-100 0 Unsuitable 2361.6 43.88% 
100-500 1 Less suitable 1351.62 25.12% 
500-1000 2 Moderately suitable 1085.31 20.17% 
1000-1500 3 Suitable 472.23 8.77% 
>1500 4 Highly Suitable 110.7 2.06% 
Total 5381.46 100% 
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Figure 7. Road layer
Based on the above Table 3-8 road network suitability 
tables, from the total study area 2.06% and 8.77% were 
found highly suitable and suitable respectively, while, 
20.17, 25.12% of the area was moderately suitable, and 
less suitable. The remaining 43.88% of the study area road 
nearness is unsuitable for solid waste disposal potential 
sites. The road network proximity suitability map of the 
study area is clearly indicated in the Figure 7.
3.2.7 Built Up Area
Built up area is an important perspective of environ-
mental criterion in the solid waste disposal site selection. 
It also includes different services of study area such as a 
commercial area, settlement, school, religious institutions, 
educational institutions, health centers, governmental and 
private institution and other social services area. The solid 
waste disposal site should be far from it because, to avoid 
any from pollution. Built-up area was generated from 
the structural plan of study area. According, [12] set built-
up with distance 500 m 2000 m as the best site for solid 
waste disposal. In this study built up area confidential five 
classes: clearly indicated Figure 8.
Table 9. Spatial coverage of built-up suitability in hectare







0-300m 0 Unsuitable 908.82 57.30%
300-500m 1 Less suitable 308.376 16.89%
500-1000m 2 Moderately Suitable 882 16.39%
1000-1500 4 Suitable 210.15 3.91%
>1500 3 Highly suitable 296.73 5.51%
Total 53814600 100%
Above Table 9 shows 57.30% of the total area is un-
suitable while, 16.39% is moderately suitable for solid 
waste disposal site selection. The other 3.91%, 16.89% 
and 5.51% are suitable, less suitable and highly suitable 
for solid waste disposal site selection in that order indicat-
ed Figure 8.
Figure 8. Built-up layer
3.3 Constraint Maps
Constraint maps are limitations or restrictions which 
prohibit certain elements to be taken into account the 
analysis. Constraint (binary) maps are used to distinguish 
between lands that are suitable for solid waste disposal 
and those lands that are limited. The restraint maps are 
produced by each individual them with the study area. 
This process creates a constraint map for each theme con-
taining only two classes represented by 1‟s for suitable 
land and 0‟s for unsuitable land. 
3.3.1 River
According to [9], when using the surface water (river) 
constraint map, buffer zone less than 300 m is not neces-
sary region to build a solid waste disposal nearby. This is 
due to the possibility of contaminants from a soiled waste 
disposal leaching to the ground water and leaking into the 
river. This is also primarily due to ecofriendly concern, 
where a location further away from a surface water (river) 
source would be preferred. The constraint map is then cre-
ated using the buffer distance less than 300 m all areas are 
given a (unsuitable) and greater than 300 m all others are 
given a 1 (suitable) indicated Figure 9.
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Figure 9. Constraint layer of River
3.3.2 Road
For this study, the road constraint map is a buffer dis-
tance of areas below 100 m were considered all areas as 0 
(unsuitable) while, above 100 m were also considered all 
areas 1 (suitable) on the road network proximity standard 
[11] and EPA (1995). Locating the solid waste disposal 
close to a road would help reduce costs related to trans-
portation, but very close to the road is not acceptable as 
shown in Figure 10.
Figure 10. Constraint road layer
3.3.3 Built up Area
The built up area constraint map Figure 11 is created in 
order to define a solid waste disposal hazard, such as scav-
enging animals and disapproving odor and noise. Based 
on [12], the buffer built up area, distance less than 300 m 
were assigned 0 (unsuitable), whilst greater than 300 m 
the considered to be 1 (suitable) for locating a solid waste 
disposal. 
Figure 11. Constraint built-up layer
3.3.4 Slope
According to [9], used the slope constraint map is clas-
sified greater than 20% are not suitability to build solid 
waste disposal. The constraint map is then created using 
the slope classes greater than 20% all areas are given a 0 
(unsuitable) and less than 20% all other are given a 1(suit-
able). 
Figure 12. Constraint layer of slope
3.4 Result of Final Constraint Map
The constraint maps were produced by merging each 
individual theme within the study area. This procedure 
created a constraint map for each theme containing only 
two classes represented by 1‟s (for suitable site) and 0‟s 
(for unsuitable site). The four constriction maps such as 
river, road, slope and built up area were combined using 
overlay function (using direct duplication of binary inte-
ger values) to create the final constraint map. Finally, from 
the total of study area constraints map is covered 73.47% 
and the remaining most suitable for the study area cover 
26.53% clearly below Figure 13.
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Table 10. Spatial coverage of constraint suitability in 
hectare
factor classes Rank Area(ha) Area (%) 
Constraint 
Map 
Unsuitable 0 3953.88 73.47% 
Suitable 3 1427.58 26.53% 
Total 5381.46 100% 
Figure 13. Constraint suitability layer
3.5 Result of Weight Criteria’s
Based on IDRISI, the weight module develops the pair-
wise comparison technique to help derive the weight and 
its consistency ratio for solid waste disposal site selection 
of the study area. According to [13], if the consistency ratio 
is less than or equal to 0.1, it shows an acceptable recip-
rocal matrix. The consistency ratio of this study indicated 
that 0.02 was acceptable. Therefore, factors values and 
weights are summarized below in Table 11.




up Road Slope Soil weights 
Weights 
(%) 
LU/LC 1 0.3465 35% 
River 1/2 1 0.2434 24% 
Built-up 1/2 1/2 1 0.1924 19% 
Road 1/3 1/2 1/3 1 0.1091 11% 
Slope 1/5 1/4 1/3 1/2 1 0.0652 7% 
Soil 1/6 1/5 1/4 1/3 1/2 1 0.0434 4% 
Total 1.00 100% 
Consistency Ratio = 0.02 < 0.1 = it is acceptable. 
Figure 14. Suitability layer
Table 12. Spatial coverage of factor weighted overlay 
suitability in a hectare
No suitability Suitability rank Area (m
2) Area (%) 
1 Unsuitable 0 6640200 12.34% 
2 Less suitable 1 29311200 54.47% 
3 Moderately suitable 2 17196300 31.95% 
4 suitable 3 666900 1.24% 
total 53814600 100% 
Based on the above table the total area of the study 
area, about 1.24% fall under suitable categories due, the 
region satisfies the environmental, social and economic 
criteria Such as built up area, surface water, land use/
land cover, soil, slope, and road network. The moderately 
suitable area covers an area of 31.95%, less suitable area 
covers 54.47% and the remaining 12.34 % falls under un-
suitable for solid waste disposal sites indicate Figure 14.
3.6 Final Suitability Result
In order to select appropriate solid waste disposal site 
selection for the study area comparison of the different 
position based on conservational, social and economic im-
pact was done. From the weight calculation, the relative 
importance of each parameter has been determined for 
all parameters, soil map, slope map, road map, river map, 
built up area map, and land use/land cover maps. Hence, 
based on bearing on the nearby environment, dissimilar 
weights were assigned to all parameters. The larger the 
weight, the more vital is the criterion in the overall utility. 
After that joined weight factor suitability map and con-
striction suitability map are combined by raster calcula-
tion. The result showed five classes of suitability levels, 
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such as highly suitable, suitable, suitable, moderately suit-
able, less suitable and unsuitable. The potential suitability 
map of the study area is indicated in Figure 15.
Figure 15. suitability layer
Table 13. Spatial coverage of suitability in hectare
No suitability Suitability Rank Area (m
2) Area (%) 
1 unsuitable 0 34660440 66.62% 
2 Less suitable 1 567540 0.11% 
3 Moderately suitable 2 5714640 10.15% 
4 suitable 3 12297240 23% 
5 Highly suitable 4 574740 0.12% 
Total 53814600 100% 
Table 13 shows 0.12 % of the total area is highly suit-
able while, 66.62% are unsuitable for solid waste disposal. 
However, 10.15%, 23% and 0.11% are moderately suit-
able, suitable and less suitable for a solid waste disposal 
site.
4. Conclusions
The solid waste organization of Nekemte town is poor. 
Solid waste disposal at open fields and at river shores have 
caused environmental pollution, public health difficulties 
and aesthetic impacts in the town. Hence, the construction 
of Nekemte sanitary landfill construction alleviates the 
management problems of solid waste management if ap-
propriately implemented and monitored by the regulatory 
bodies. The waste management hierarchy would be better 
if it follows the principles of sustainable development that 
encourages using scarce natural resources more efficient-
ly, and avoiding the environmental impacts of waste dis-
posal.
The overlay investigation of all factors using GIS 
based AHP analysis produced a suitable dumping site of 
the town shown in the above conversation. The final sol-
id waste disposal site suitability map was separated into 
five categories: unsuitable, less appropriate, moderate, 
suitable, and appropriate and highly suitable and ranked 
as value 0, 1, 2, 3 and 4. The unsuitability classes showed 
that 66.62% less suitable. 0.11% of the area fall under 
moderately suitable area, 10.15% of the area falls under 
suitable area, 23% of the study area are highly suitable 
and the 0.12% fall for landfill.
The most suitable disposal sites were located in the di-
rection of west way that has no negative effect on the set-
ting and public health because it is located far away from 
built up area, water sources and 11-20 degree of slope. 
And it is easy to access in transportation. 
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